SUMMARY One hundred and five of 395 patients with acute pancreatitis were surgically treated in our clinic from 1981 to 1984. Ninety three of these patients were examined with contrast enhanced computed tomography and/or ultrasound and were clinically assessed according to Ranson's objective criteria before operation. At operation, 77 patients showed necrotising pancreatitis and 16 showed biliary acute interstitial pancreatitis. Ninety per cent of the cases with extensive and 79% of those with minor necroses of the pancreas had been demonstrated with contrast enhanced computed tomography. Ultrasound failed to be diagnostic in 24% of the patients due to meteorism; the sensitivity of the diagnostic studies for pancreatic necrosis was 73% regardless of the extent of the process. Using the early objective signs, seven patients with acute interstitial pancreatitis were classified as having a severe attack, whereas 30 patients with necrotising pancreatitis were categorised as mild attacks. We conclude that the contrast enhanced computed tomography is an aid in deciding on conservative or surgical treatment in a case of acute pancreatitis. Ultrasound does not appear to be an adequate method for determining pancreatic necrosis. The early objective signs fail to sufficiently identify the necrotising form of acute pancreatitis.
preoperative evaluations furthered by these methods with the intraoperative findings.
Methods

PATIENTS
Three hundred and ninety five patients were treated for acute pancreatitis from 1981 to 1984; 163 of these were admitted to the surgical ward for a severe or complicated course of the disease, 105 were surgically treated. Half the patients were referred from outlying clinics. Surgery was indicated when necrotising pancreatitis was suggested by organ failures resistant to therapy and/or laboratory findings of severe acute pancreatitis combined with increasing or persistent abdominal symptoms and when acute cholecystitis caused by gall stone disease was simultaneously present. Ninety three patients were included in a prospective study of diagnostic methods. Twelve patients were excluded because of equipment failure or emergency laparotomy. The com-puted tomography and ultrasound studies were evaluated on a routine basis.
BIOLOGICAL AND We do not consider these criteria as prognostic signs, but as an abbreviated formula for clinical severity which, in conjunction with the imaged morphological findings, provides an impression of the urgency of surgical intervention.
MORPHOLOGICAL CLASSIFICATION AND DATA
The pancreas was exposed ventrally and the adjacent structures and retroperitoneal spaces were inspected. The necrotic tissue was either manually or instrumentally removed and the extent of the pancreatic necrosis determined by the weight and dimensions of the extracted pancreatic tissue: tissue of up to 3x5 cm and 50 g was classified as a 30% necrosis, tissue of up to Sx 8 cm and 120 g as a 50% necrosis, necrosis involving the entire pancreas and weighing more than 120 g was graded as subtotal, a weight of over 190 g was considered a total pancreatic necrosis. Only two categories were used for the purpose of this study -that is, minor necrosis and extensive necrosis. The latter refers to pancreatic necrosis of 50% to 100%, which was found to be associated with a significantly higher morbidity. 
Results
CONTRAST-ENHANCED COMPUTEI) TOMOGRAPHY
Of the 77 patients examined with computed tomography, 10 suffered from acute interstitial pancreatitis, 67 from necrotising pancreatitis. Twenty nine patients showed minor necrosis of the pancreas, 38 showed extensive necrosis (Tables 2  and 3 ). Necrotising pancreatitis was determined in 85 -1/% of the patients. The extent of the pancreatic necrosis was correctly assessed in 72-4% of the minor and in 65 8% of the extensive necrotising processes. Minor necroses were overestimated in 6-9%, a false negative interpretation as acute interstitial pancreatitis was made in 20-7% of the patients. In 23-7% of the patients, extensive necroses were interpreted as minor processes, whereas 10-5% of the diagnoses were false negative ( Table 3) . As a whole, the necrotising process as such was identified more often in patients with an extensive necrosis (89/5%) than in patients with minor necrosis of the pancreas (79.3%). (Tables 4 and 5 ).
The examinations turned out to be non-diagnostic in 18 patients (24.0%) because of bowel gas collections; this was the case in one-third of the patients with a vast necrotic area. As a whole, only 56-4% of [12] [13] [14] After the injection, a phasic change of density can be observed, delimiting necrotic tissue and exudative masses as non-perfused areas which retain their original density. '3 By using this procedure, we detected 85-1% of the cases of necrotising pancreatitis. Extensive necrosis (89.5%) was assessed with greater accuracy than minor necrosis (79.3%), and there was a tendency to underestimate the extent of pancreatic necrosis. On the other hand, small, non-perfused areas were also seen in some of the patients with acute interstitial pancreatitis. Thus a circumscript pancreatic necrosis diagnosed by computed tomography involves the risk that the necrotic area is in fact larger or else that there is no necrosis in the pancreas at all. The imaging of minor perfusion loss therefore necessitates a follow up of examination in order to exclude false positive diagnoses of necrotising pancreatitis. A follow up is advisable at any rate in patients with severe symptoms in cases like this, because pancreatic perfusion in necrotising pancreatitis may be normal initially and fail completely a few hours later. According to our data, the diagnosis of an extensive necrotising process offers a reliability of 90% and can be accepted as an indication for surgery.
There are only few studies available on the presentation of necrotising pancreatitis in computed tomography investigations. The rates of sensitivity range from 89-100%. 8 15 16 Intravenous contrast medium was applied in only one study. In this study, perfusion deficits were noted in eight of nine patients whose necrotising pancreatitis was verified at operation. 16 Another study carried out without iv contrast medium reported that exudate or haemorrhage were seen in eight of nine patients,'5 a similar investigation found necrotising pancreatitis presenting as volume increase and in homogeneous structure of the pancreas with exudative masses.8 Nonenhanced computed tomography was not able to supply a definite identification and quantification of the necrotising process. Figure 1 shows a picture of exudative pancreatitis as imaged by the nonenhanced computed tomography. The pancreas is not seen. Figures 2 and 3 show the demarcation of necrotic pancreatic regions as imaged by the contrast enhanced computed tomography.
Sonography uses the reflection of sound waves at the contact surfaces of structures with different acoustic impedance.'7 The diagnosis of acute pancreatitis is based on the attributes, size, form, contour, and echogenicity of the pancreas,9 18a decrease of echogenicity being the primary characteristic.19
Necrosis presents a non-homogeneous echo which can also be seen in fibrosis and tumours. Obese abdominal walls (which reduce the penetration of sound waves) or meteorism (which absorbs sound waves) render the imafing of the pancreas inaccurate or impossible.' Twenty to sixty five per cent of the studies in patients with acute pancreatitis could not be evaluated because of meteorism.9 11 14 Ultrasound examinations were non-diagnostic be- Fig. 1 The mortality rates in our study showed only a rough correlation with the categories of objective signs and were considerably lower than those stated in a study which emphasises the non-surgical management22 of severe acute pancreatitis.
The results of our study make it quite clear that no safe conclusion concerning the degree of morphological alteration in the pancreas can be drawn from the clinical signs and symptoms of acute pancreatitis and, in particular, from Ranson's criteria. This is also supported by the fact that only 60(% of the patients with severe acute pancreatitis referred to us from other hospitals for possible surgical therapy actually required an operation. About one third of the patients recovered with medical treatment and the computed tomography imaging showed no major perfusion deficit. Ultrasound is inadequate in cases of severe acute pancreatitis, because it lacks both imaging capability if meteorism is present and sensitivity for necrotising pancreatitis in the diagnostic examinations. Contrast enhanced computed tomography aids in the decision of whether to continue medical treatment or to operate on a patient, because it images extensive necrosis of the pancreas with high sensitivity. A computed tomography examination showing a minor perfusion deficit requires a follow up to determine whether this was because of a transient disturbance of circulation or the initial stage of progressive pancreatic necrosis.
